ON LAPLACE'S THEORY OF CAPILLARITY.
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however, is so important that I propose to give in addition a proof of much wider generality, by which the relation is placed upon a sound basis. The existence of an intense internal pressure is probable for many reasons ; and it is hoped that no further difficulty need be felt in admitting it as a legitimate hypothesis.
Let us imagine different kinds of liquids, varying continuously or discon-
tinuously, to be arranged in plane strata, and let us
~~                                    examine the difference of pressure, due to the attracting
P                     forces, at two points A and B, round each of which the
fluid is uniform to a distance exceeding the range of
the forces.    The difference of pressure in crossing any B                  infinitely  thin  stratum  at  P  is  due  to   the   forces
operative between P and all the other strata. The force between one of the interior strata Q and P will depend upon the thicknesses of the strata, upon the nature and condition of the fluids composing them, and upon the distance PQ. But whatever maybe the law of the action in these respects, the force exerted by Q upon P must be absolutely the same as the force exerted by P upon Q. Now, as we pass downwards from A to B, every pair of elements between A and B comes into consideration twice. In passing through P we find an increase of pressure due to the action of Q upon P,- but in passing through Q we have an equal diminution of pressure due to the action of P upon Q. Along the whole path from A to B the only elements which can contribute to a final difference of pressure are those which lie outside, i.e. in the fluid above A and below B. By hypothesis the action of the fluid above A on the strata traversed in going towards B ceases within the limits of the uniform fluid about A ; and consequently the whole difference of pressure due, according to this way of treating the matter, to the fluid above A depends only upon the properties of A. In like manner the difference due to the fluid below B depends only upon the properties of B ; and we conclude that the whole difference of pressure due to the action of the forces along the path AB depends upon the properties of the fluids at A and B, and not upon the manner in which the transition between the two is made. In particular the difference is the same whether we pass direct from, one to the other, or through an intermediate fluid of any properties whatsoever.
It is evident that the enormous pressure which Laplace's theory indicates as prevalent in the interior of liquids cannot be submitted to any direct test. Capillary observations can neither prove nor disprove it. But it seems to have been thought that the relation •
(2)
implies a corresponding relation between the capillary constants
(3)of ridge and furrow will appear bright in comparison with the intermediate nodal lines where the normal depth is preserved throughout the vibration. The gain of light when the thickness is small will, in accordance with the law of absorp-
